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(54) MANUFACTURE OF THIN-FILM TRANSISTOR 

(57)Abstract: 

PURPOSE: To prevent the intrusion of a grain boundary 
into the channel region of an amorphous semiconductor 
film, and to obviate the deterioration of trsuisistor 
characteristics by selectively heating only a section as the 
channel region at a temperature at which the amorphous 
semiconductor film is not melted, and forming the nuclei 
of crystal growth. 

CONSTITUTION: An amorphous silicon film 7 is 
deposited on the surface of an inter-layer insulating film 6. 
Only the channel region 10 of an afterwards formed TFT 
12, etc., is irradiated slectively with ultraviolet rays, etc. 
Only the channel region 10 is heated at a temperature, 
where amorphous silicon is not melted, at that time. When 
the silicon film 7 is annealed at 550-650°C, a silicon 
crystal is solid-grown while using a crystallized region 
formed through irradiation with ultraviolet rays, etc., as a 
nucleus, and a crystal region is expanded. Impurities are 
doped selectively into the silicon layer 7 shaped in this 
manner, thus forming a source region 8 and a drain region 

9. A gate electrode 1 1 having insulated gate structure is formed onto the silicon layer 7 





LEGAL STATUS 

[Date of request for exsunination] 27.07.2000 

[Date of sending the examiner's decision of 06.08.2002 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAA__UaaViDA407086602P2.... 23/08/2006 



(19)H*H#W/T (J P) 



(SDInt.Cl. 

HOIL 29/786 
21/336 
21/20 



F I 



8I22-4M 
9056-4M 



HOIL 29/78 311 Y 

21/26 L 

m^m^ *tt* i»ji?jsro»9 OL (^6M) mmMtzm< 



(21) tiiiBS^ 

(22) UiliQ 



!|^IB¥5-226180 
spfiK5^(1993) 9 ^10H 



(54) i§tm<o^m nmh^>i^:x.^<Dmm:^m 

(57) mm 

•5. 

r X ^ u 3 >m<^^^' ^)\^mm<^^^zmRm\zy)u•7- 
^7--)i^-r^7=.-)i^xmt^'^ts, 



(71) miiA 000005223 

(72) fE?^« Xtt 

»*iiim;ii*$m4'SK±/hEa't'ioi5#sfi 

(72)»BJ# if ft ^ 

ft^illMJll*SrtI+ll^E±/hBa«t'1015«jl6 

s±a»5?:^ai*i 
(12) ^mm +ft i« 

(74)ftaA #g± iiifs sscizgfiR 



(A)J|l<Z>ll1kffi 




(B)Jir2<Z>«ll«l IS 

ilUlili/iiliU /16 




10 10 




14:«>m.i'-yft.«^^» 
16:li«UI 



( 2 ) 

1 

t ^^tsnwk h 7 > V X ^ ©ssifi^fe, 

.frswr*^ 1 ~ 2 <Dt.^-rnf)^\zBm<r>mm h ^ >i^x 

^<^mtL. A^-o. m$i7--)ii:m<nm\zmsi^mm 

<D»m h ^ >->-x ^J' roS!jfi*ft. 
Mh7>i?X3'OKifi;^fe 

Hftl37 7 X i> u n >i»(^^ A- ^;uM«c«)i^rcjg#i 

BfilBTt;i'7 T X ^ u 3 »K^&Tn— ;ut"-S7— — ;n 
S<!i*^tJji|IKh^>->-X3'©§Sjfi;&^. 40 

<!:nc-5T^r;P7 T X-> U n >M**Sl-r-5l8i, 

miBT^:;i^ y X -> U n >IKW V-X®i^S.rJJ H I'-i > 

[0 0 0 1] 

j§;^ffit;:lilI-r-5. jfi¥, l s i ©&s!?T(73?Silfflfb7!)tJi so 



!t#W¥7 - 8 6 6 0 2 
2 

«{b^jtJ6SfcJ6<^);&fetLT. L s I «ifi*H:;*:7nft 
-r.5:&ftAtii?g^txT(.>^. L s I l«jiSrH;*:7c{t:f ^ 

7.9 (TFT) Sr^^Kf '5;&fe*«*:^-t?*«3, TFT© 
[0 0 0 2] 

>gtt. T^:;U7rX->Ua>H<&4 5 Ot-S 2 Ot: 
TitaL. 5 5 013-6 5 ot:T7n-;u*JSt-;i<h{c 

[0 0 0 3] 

[^B^7j^'^^L.J;c>i-r^^ll] fS*(^5i^'J >'Urn>S 

-> u n ym<r>-^'^'&<r>m\\zi^^^^ 

«S**fS^L. -?-co«**'6trieffi*iHfflfiEfi-r«.. tilt 

[0 0 0 4] y-hft7>i*«)o. z iLmnmxk.<r>mi^\z 

^f-^^-yx^mmz ^* K >A*r> >^'J *^*#^5Ef ^ c t 

[0 0 0 5] mTiii. 'f^^)i^m\zifi'^yn^yy 

■x9-ty^(r>\^v^ynMtimu\.. Vvy=J7.9^y 

5 > v'X CD#14«« O < o 

[0 0 0 6] 2^%B^<DBe<J«. 5^-\'^-;Pffi«l*3'^<Dif u 

{c^m±-^^tzii><r>mWi h ^ >>'x^'S^jg:&feS:tl«■r 
-5::<i:T*-5. 

[0 0 0 7] h^>->*X^'<D!^ttS:JttASfclftf: 
[0 0 0 8] 

i:^j:^7t;P7TX¥«flslK$r±i«[f -SXgi. tfl 
IBT ^ :7 T X ^ <i: * SP^}-©^ 

Wiy'^)\'y7y.^Mwm*mm\>u^^mmzwsm 

T 7 r X ^1^ T X-;i.f -5 7 ::i-;i/XS t S: 

[0 0 0 9] HaE7^:;i/7TX#»«:|Ktt. T^:;P7t 



( 3 ) 

3 

«, 5 5 0'CEA±6 5 0'CWTTt)J:l». Sit. T^:;U 
CO 0 1 0] WtB«}^fi)clS«. i^^illl. U— tf?t, « 

[0 0 1 1] fIi2H*jgiKIK«, mitz^')^>t^. ^itiy 

[0 0 121 ^mm(Dmo)mmh^>>'x^a:)mm:^m 

7 - - ;i/-r -5. T - ;ng t ^ tj-„ 

[0 0 13] SAc, jS(3y-7.S.Z>'H U-l' >mJ^<73*-lC 
[0 0 14] 

[f^ffl] 7^:;i/-7rXitii^{$:|»(D-9^^:i'^;i.Si^(Z);;*.fCi«l 
[0 0 15] t(D'i^. ±i^^7=.-)l-r^Z.tiZj^D. 30 

[0 0 16] 7^;P7TX¥jSi#:a<i:L-T. 7^;P7t 

[0 0 17] mrz. ^^^)immy.9\.<7:)m^^mmmm 

[0 0 18] 7^)lyrXzyUzi>mizmm^n^TF 

T oy^^ ^)imi$.o:>^\ztr' )V7 =.0 H-:/bT7^ 

)Vy7 7.l^^)ziym^^^7--)l-t^Z.t\Z^K>. 5^ 
[0 0 19] 50 



!|#M¥7 - 8 6 6 0 2 
4 

teT'f^iSL;tHi5s:^L S I cDtRBS^^-r, **SffixU=i 
>««1 <?3«ffllcy-7.ISi«c2. KK>m«3RC»* 

J;e>[lS i O, , BSC. PSG, BPSGtST 
[0 0 2 0] Sr^«fe«ilK6CD^®«-gB(C«. TFT© 

[0 0 2 1] MOS h5'>v'X^5WFU'f >SgiS3<i: 

Mos h7>-:/x^ 1 2(55y— xm^asti, gp^BB^i 

2©y-hmffii ua, y-x®«8tc»!i^$nT*3 

0, MOS h5>vx^ 5coM^?f^£^^:<^:LTf^ffl•rs. 
[0 0 2 2] :^tc, 0 2 (A) ^^m\^xw, I n^mm 
ic i^Ti^ u -> >)u>m7 <Dipmyjmzr:)i^^xm.m-r^. 
eraieekig 6 w«®(c7t;P7 r x -> u n >s 7 ^mm 

f^.. fttc^elc-r^TFT 1 2 

1 o(D^\zm^mizmn'4^. u— tf^t. sfc^m^ssi 

mS««)/h$;^CX3}?-y hT^O, ^«)SI5^J-*<i|gft{k-r 

^. 

[0 0 2 3] ::<75i^. 7^;L'y rX>'U=i>*^i!!*?L. 
J'd: 1/ ^SSOfiJS iP^T ^ <£:^^*^'* ^ . at * TtJOj^T 

X^ S^tCW^^S^r-^^^dilCTi-SAc*. S.0;7t;i^ 
y yX->U 3>Atiis^-r^i:. ^-(7)^E?i:'3 (c J; 0 
t^tCTit^ T L S 5 rztbX$>^. 
[0 0 2 4] u^, tf^fig*fT-«, y 

^v^)y ^yy ^ (D^m^^mvx. ^m.(Dm^(D^\z 
m^-r?>:itA^x^^, *Ac, «T^BHMc7)«^ictt, 
mmmm-r^ z.ii\z^D mMo^mco^fcMW-r -s c t 

[0 0 2 5] ^>U n >S 7 5 5 0'C~6 5 0"C 

i'T7r:-;u-r-5, ^(Diit. ^nmm<DmiHz^':3x 
mm^nrc^^itLrzmm^miivxzy^jziym^Am 

Oroi^lScll^ffi, 6 5 O'CcDt^l'JS O^fT'pCli:;*^ 
[0 0 2 6] C:cDJ;-5lcLTfl^fiKL;t->'Jn>17{Cil 

*?«)c^»fi%i^H--/-r?);itcj;o. y-xfs*S8. 
[0 0 2 7] y- hmm 1 li. >'U=i>g7<DTfflij-r 

!^j:t)-tBHi|s6l»ie6»it»i:}gfdtLTt>J;U. ± 



( 4 ) 

5 

[0 0 2 8] UTiZ, ->'J=l>a«±{C}Kfi£LfcJ5I5F2 

5 0 A<7:)fmt<tm±\z. r'E)vyyxi^^)zj>m^2o 

0 Aift«b. ±m<D:^mz^D-t-'J i^UrOfLLfci^U 
3>B{C. iir'— hftO. 5/xin. y— htiO. 3 nm, 
y-X/ H U-f >^«<D^»Ei^ 1 X 1 0" c m 

[0 0 2 9] l-5>>''7.^:t>B?C0 FU^ >m§it«. tie 
*;&teT|gJifiL^c«-&li, 1 X 1 0 ' A. «£p(SM 1 5 

1 X 1 O 'A. 1gffS{Hil5 %T-$)ofc, c:<DJ;'5(r, * 

mmmiz^niti. vt^mi,ztt-<xh^yi^x^7f>!^(D 

[0 0 3 0] fi*5, «^1-^<7?Sa,«-Sfl(CT^:;P-7TX>''J 
:3>S(7)^S(-)i|us i NIK. S i O. M#*^fi£LT 

dCDSiNK. S i O, )K^«T^;P7 r X -> 20 

(7)^^* 1^ ±-r -S :i t :^^'T ^ -2. o 

[0 0 3 1] y^Jl^y 7X^^:2 ym(ORt>D\z, 
;i/7rX->Ua>y;i'V-'i7AJil*, GeH, RtXS i 

2 Hs ^fcttS i H, ^rS*4<tL, 4 0 0'C~6 0 0'C 
[0 0 3 2] 7^:;U7tX->U >y*;i'-7-':7A«7^: 

[0 0 3 3] ±IB*igC*ITtt. TFT^L S ncijgffl-r 

•y?'>y*^{3jSffl-r-5>;itt>T-^^. fcAcb. -mz 
^x^©«*Ef$ffiffl-r^. y—^-nv7.mm 

aStti(!?l6 0 0*CT*^, fifoT. TtJl'^TX^*^^ 

mtl-TT=t)iy T X •> U 3 >y;i/vr:9 ASftffl b, 

[0 0 3 4] TFT(D:^^^^ tU^mtLX. ±ie^rffi 40 

TFT ^f#^ d tTi^'-e^^, 

[0 0 3 5] 122 (B) *%B^<75m2CD3ISS«fiJ^S^ 
f. ^liomS^JilHtfc. 2 5 0 A®^^<^|i6«)K6 
_h{'T^:;V:7rX->'J=l>g7<&2 0 OAlt^S-r-5. 'A 
\Z, 7^:;1/7tX->iJ3>17±(CS i S i N 

TSTFTl 2t?0D5^-\':^;P®*Sl 0 (C*flS-r «)g55J'fr 
ffiP*}^^t"-5. 50 



ItWip? - 8 6 6 0 2 
6 

[0 0 3 6] ^>:/Tn-^-SfflliT7>y7tl 5* 
B^ffl*i*{j 1 o#r^ 9 5 OX:\zU^J:'^lzT--)\^^n 

y, mmm \ esri^^-r-s. ^w^. ^\<r,-m!&miL 

l^ltfCS 5 0*C~6 5 0'CT7--;P<£:fT'5. 
[0 0 3 7] ^2C75*JS0iJl3*5l,iTtt. ^*agiRI«16(D 

tz^'ri\t.um^\\\z<\.^. ^(DTzib. ^^skitfimmmm 
[0 0 3 8] ^mmm<nyfm^m<^^r, mio^mmmx 

3':t>^roh*U'f >mgKtt2X 1 O 'A. |gi|l«^tt3 

[0 0 3 9] W!m.mh\.X\%. 

jg$-a-^ti.^;f^i|sfT-^n(^j;(.^. mx.\t. s i o, i^et 

<«S i NM. RDfCin^*e»IKi:X/t«>5'ft{CJ;0}g 

fi£L/!:i>U =l>^^L<tt4 5 0 "CTJ^BK LfcTt ;U7 
tXvU n>S<75 2Hiigc7)M*^fflbTfci;i^ 
[0 0 4 0] $ ^.IC. S i O, lg[eL<tSS i NK. R 
y:^IRiecD2g«!igi:LTfcJ;i.^. ^^.ir, S i O, IS 
«L<(JSiN)K. T^:;l--7rX->U 3>M, RtX^JR 
l»co3®«jfitcUTfcJ;t,i. C<75<i;^.(c. ^j^iKIKwg 

iR^ii* ift -5 z: i: ^ s . 

[0 0 4 1] |g|2 (C) *^B^(7)||3cO^Jg«aj^^K 
■To mi c75|IM«»Jtl^1ilC. 2 5 0 AcDB^WifeiftMe 

±icT*;i/V7X>'U=i>B7<&2 0 oAJtiST-s. 

\Z. f*fC)^B£-r*TFT 1 2«?<D^^:?i;l/M«El 0(^SR 

<DH-y(±, /1^/-^>i^Lfc^Xi7^l5efflLT. yjl- 

t|B|filfC5 5 0t:~6 5 0'CTT--;U*fT'5. 
[0 0 4 2] y;p-7:z9A^ H — 7'L-rc7t;P7TX-> 

«i 0<z5gp^i-eH*Sfi£:^*^4 1:^-5. c:roJ:-5{rLT. ^ 

■V^;i/m:Sl 0F«3(cy^'f >A*'t'>3^'J*«^-rs;ii:Sr 

[0 0 4 3] |g3ro*iS0iJ©:5ffiTlll CD^Jfi^SJilHl^ 
©TFT*f^»[Lfc«^. h^>-:^X3':*->^<Dh*U"f 
>«8it«l X 1 0" A. ^«PM^«5%T-*ofc. 

5^i'^;UM^l 0 H-7'L-fcy;PV-':7A« I V 

y;i^-7-'>A©f^*?i9{c:. u> (P) . ^tz\%if- 
a> (B) ^ H-:/LTt>@fflR!cSfflS[^®T$-&^:i 

86, TFTCDHffl«JES^^{l:^13--5::i:7!|iT^S. 

[0 0 4 41 &.±'^s&m\z^^x:$^^m^mmvfti)^. 



( 5 ) 



[0 0 4 5] 3. 

[@9(9tBi¥^ct:l%^] 1 0 

mi^ ^%moy%mm\zii^TFT<D%m.^mz^-z, lo 13 

TfP»}L^cHi>:7tL S I rof^®CD*SBS0T'$,-5» 1 4 

[0 2] *^0J®^1, ^2&0'm3O*Jfi«HJlCck-5T 15 



it#M¥7 - 8 6 6 0 2 
8 



8 y-x«*S 

9 h*P'f>M« 
1 1 y- 

12 MOSh5>-:^X5' 



[01] 



[02] 




1 : J"; 3 i-SC 
3.9: 




(B)Jir2®*»W 15 

iiiUiil/Uilil /16 




10 10 




15:7 y/Jt 



(sDint.ci/ ^suiB^ ;T(*3sa#^ Fi ^m^^.mi 

H 0 1 L 21/26 

21/263 

21/268 Z 



( 6 ) 



<^mW-7 - 8 6 6 0 2 



a2)^mm mm nkfa a2)^m^ 'pm m=. 

tt^jlim/IIIKfrlTiflSKi/hBB+lOlSSJlfe |t3^Jlim;il*5rtT4'JlSE±/jNffi't'1015#Jffi 



